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(54) Rubber reinforcing steel cord, method ol manufacturing it and pneumatic tire 



(57) A method of manufacturing a rubber reinforcing 
steel cord is provided, wherein the steel cord has a steel 
wire (1 ) plated with metal containing copper and having 
on its surface an oil layer (2) containing a cobalt com- 
pound, and includes an application step in which the oil 
containing a cobalt compound is applied to the steel wire 
or a steel cord plated with metal containing copper, and 
a step of twisting the steel wires. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



Description of the Related Art 

the steel wires. y = ana a water absorb.ng polymer is introduced in the gap between each of 

■° [0004] Japanese Patent Laying-Open No 1 1«7R^ hi. i 

eacn other. 9 agent added t0 a rubber compos.tion, and the two are adhered with 

» [0008] The steel cord with brass plating however ha* „ mh i«n 

SUMMARY OF THE INVENTION 

S-Xrr:^ ta ., P « 

[0011] In aeoordanee with the present' invent The m£S T 6 " S ' n9 s,eel c ° ,d 

[0013, The present SSSS Jp^nS^STT i"™" 0 "' °" * * 

and tne step of twisting the steel wires compound to a steel w„e plated with metal containing popper 

nying drawings. P °' present 'mention when taken in conjunction with the accompa- 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[00171 The rubber reinforcing steel cord in accordance with the present invention includes, as a component, a steel 
wire plated with metal containing copper, and having its surface coated with oil containing a cobalt compound. As the 
metal plating containing copper, brass plating containing copper and the zinc is preferred. The plating, however, is no 
limited thereto and nickel, cobalt or the like may be considered as other possible metal. The inventors have found that 
when an oil layer containing a cobalt compound is provided on a surface of a steel wire plated with metal containing 
copper and the steel wires thus prepared are twisted to form a steel cord, satisfactory adhesion characteristic between 
the steel cord and rubber can be ensured and the amount of use of expensive cobalt compound can be suppressed. 
Based on this finding, the present invention was made. 

r0018l As the cobalt compound, cobalt salt of organic acids such as cobalt stearate, cobalt naphthenate, cobalt 
oleate. cobalt linoleate, or rosin cobalt may preferably be used. The cobalt salt of organic acid has good affinity with 
oil and rubber, and ensures good adhesion between the steel cord and the rubber. 

r0019] Here as the rubber, diene type rubber may be used. More specifically, natural rubber, polyisoprene rubber, 
butadiene rubber and styrene butadiene copolymer rubber may suitably be used. It is also possible to introduce an 
additive agent such as carbon black, silica, calcium carbonate, process oil, sulfur, vulcanization accelerator or an 
antioxidant, as needed. . 

[0020] A mineral oil may be used as the oil as a medium bearing cobalt compound, as the mineral oil has good affinity 
with rubber. Mineral oil such as naphthene process oil or aromatic process oil may suitably be used. 
[0021] Preferable concentration of cobalt compound in the oil is 0.3 to 1 0 mass %. When the concentration of cobalt 
compound is lower than 0.3 mass %. adhesion strength between steel cord and rubber becomes weak, and when the 
concentration of cobalt compound exceeds 10 mass %, manufacturing cost increases, as the content of cobalt com- 
pound increases. 

[0022] Fig. 1 is a cross sectional view of a steel wire forming the rubber reinforcing steel cord of the present invention. 
An oil layer 2 is provided on an outer circumferential surface of steel wire 1 

[0023] Fig 2 shows a cross section of the rubber reinforcing steel cord in accordance with the present invention. 
Three steel wires 1 are twisted to form a rubber reinforcing steel cord 1 0. The number of steel wires 1 to be twisted is 
not limited to three. 

[0024] The method of manufacturing a rubber reinforcing steel cord in accordance with the present invention includes 
the application step of applying oil containing a cobalt compound to a steel wire plated with metal containing copper, 
and the step of twisting the thus prepared steel wires. 

[0025] In the application step, oil containing a cobalt compound is applied to at least one steel wire. More specifically, 
before twisting the steel cord, in order to improve workability in twisting, generally, oil is applied to at least one of the 
steel wires. Here, cobalt compound is added to the oil, and the oil containing the cobalt compound is applied to the 
steel wire. The oil. however, may be applied after the step of twisting the steel wires. 

[0026] Fig 3 illustrates the process for manufacturing the rubber reinforcing steel cord in accordance with the present 
invention In the present invention, the steel cord refers to a cord provided by twisting one or more steel wires^ There 
are three supply rolls 4. on each of which a steel wire is provided. On a passage line A from supply roll 4 to a drum 5, 
oil containing a cobalt compound is applied to at least one steel wire. At drum 5, three steel wires are twisted to form 
the steel cord Thereafter, the steel cord passes through drums 6, 7 and 8, and taken up by a take-up drum 9. 
[0027] As the method of applying oil containing a cobalt compound to a steel wire, dipping, spraying, or spreading 
may be used. The oil may be applied after the steel wires are twisted. 

m028] In the pneumatic tire in accordance with the present invention, the rubber reinforcing steel cord of the present 
invention is used as a reinforcing element. The rubber reinforcing steel cord of the present invention may be used at 
any portion where the reinforcing element is used. For example, it may be used for a carcass , a band layer, or a belt layer. 

Examples 
(Example 1) 

[0029] A steel wire that has been drawn to have the diameter of 0.27 mm was plated with brass containing 63 mass 
% of copper and 37 mass % of zinc, and a mineral oil containing 0.6 mass % of cobalt naphthenate was sprayed 
thereto. Then, three thus prepared steel wires were twisted and a steel cord was fabricated. As the mineral oil, SANS EN 
310soldby Sanoil Corporation was used. ^=i 
[0030] A rubber composition containing the additive agents listed in Table 1 was used as coating rubber for the steel 
cord. 
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Table 1 



I 

Added Agents 


Parts by Mass 


Natural Rubber (NR) 


100 


Carbon Black (HAF) 

— — : ' 




Zinc White 


8 


Antioxidant (*1) 


2 


Mineral Oil 


2 


Vulcanization Accelerator (*2) 


1 


Sulfur 


5 


Cobalt Naphthenate 

1 : 2, 2, 4-tnmethyl- 1 2-dihydroquinoline cod. 


0 



"2: DZ :N. N'-dicyclohexyl-a-benzothiazolyl sulfenamide 

sample was left in an oven at 80°C having L^^S^f^S^' ^ ^ adhesi - 

rooa^ th ^ ^ a ' SO Perf0rmed afterthe fabricated wethlat adhesion sa ° U T' " PeeMn9 *" WaS C ° ndUCted " 

T0032] The results of the peeling test are aiven a* „ !!h , adhes,on sam P le w ^ left for 0 hour. 

uation reference below. 9 35 nUmenCal va,ues to the tenth place, in accordance with the eval- 



3 3 to 20 portions of plated surface of steel cord visible 

with rubber ^ * ° f Steel c " d whiie at least 6 

1 Less than 30% of steel cord coated with rubber 



)% of the overall body is coated 



10033, The resu „ „, th8 p9elj „ 9 , es , ,„ accoraa „ ce wiffi t ^ m show ^ ^ ^ 

35 (Example 2) 

4Q shown m Table 3. COra 1 he resu,t of Peeling test in accordance with Example 2 is as 

(Comparative Example 1) 

^ ~. ng C co^ - Example 1 , except that mineral oi, not 

■* below was used as the rubber compositions to Z S^^J^TT*" ^ feted in Table 2 

Example 1 is also shown in Table 3. ° the Steel Cord " The result «* Peeling test of Comparative 



Added Agents 


Parts by Mass 


Natural Rubber (NR) 


100 


Carbon Black (HAF) 


60 


Zinc White 


8 


Antioxidant (*1) 


2 


Mineral Oil 


nun 
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Tabic 2 (continued) 



Added Agents 


Parts by Mass 


Vulcanization Accelerator (*2) 


1 


Sulfur 


5 


Cobalt Naphthenate 


1 



[0036] The steel cord fabricated as Comparative Example 1 was embedded in the rubber shown in Table 1 , and a 
belt layer was fabricated. Similarly, the steel cord fabricated as Example 2 was coated with the rubber composition 
shown in Table 1 . and a belt layer was fabricated. 

[0037] Using respective belt layers, tire samples were formed, and high speed running endurance of the tires was 
evaluated. The conditions for forming the tire samples were as follows. 

Carcass: one ply of 1670 dtex/2 polyester (50 ends) 
Cord angle with respect to circumferential direction 90° 
Belt layer: 2 steel cords (40 ends) 

Cord angle with respect to circumferential direction +20°, - 20° 
Tire size 195/65R15 

[0038] Here, "ends" refers to the number of embedded cords per every 5 cm of the ply. 

[0039] The high speed running endurance test was performed under the following conditions. A drum tester was 
used, ambient temperature was adjusted to 25 ± 5°C, the tire samples were mounted on rims, and the running speed 
was increased from 170 km/h stepwise by 1 0 km/h at every 1 0 minutes with inner pressure of 280 kPa and the load 
of 492 kgf. and the running was continued until the lire failed. The running distance until failure was indicated as an 
index, with Comparative Example 1 being the reference, 100. The larger index value means better high speed running 
durability. The test results are as shown in Table 3. 





Comparative Example 1 


Example 1 


Example 2 


Belt Layer 


Diameter of Steel Wire (mm) 


0.27 


0.27 


0.27 


Twisted Steel Cord 


1 X 3 x 0.27 


1 x 3 x 0.27 


1 x 3 x 0.27 


Content of Cobalt Naphthenate in 
Oil (mass %) 


0 


0.6 


1 


Content of Cobalt Naphthenate in 
Rubber Mixture (mass %) 


0.56 


0 


0 


Physical Property 


Result of Peeling Test (80°C - 
relative moisture of 95%, 0 hour) 


4.3 


4.4 


4.5 


Result of Peeling Test (80°C - 
relative moisture of 95%, 120 hours) 


3.6 


3.7 


3.9 


Result of High Speed Running 
Endurance Test 


100 




103 



[0040] From the results of the peeling test, it is understood that the rubber reinforcing steel cord in accordance with 
the present invention has good adhesion with rubber. From the results of high speed running endurance test, it is found 
that the pneumatic tire using the rubber reinforcing steel cord of the present invention has superior durability. In Table 
3. the twisted steel cord of 1 :< 3 x 0.27 refers to a steel cord prepared by twisting three steel wires each having the 
diameter of 0.27 mm. 

[0041] The steel cord in accordance with the present invention adopts a unique structure that is formed by twisting 
steel wires each plated with metal containing copper and having its surface coated with oil containing a cobalt com- 
pound. By such a structure, adhesion with rubber is improved. Further, the pneumatic tire using the steel cord in ac- 
cordance with the present invention is economical and has superior durability. 

[0042] Although the present invention has been described and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is not to be taken by way of limitation, the spirit and scope of the 
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present invention being limited only by the terms of the appended claims. 

Claims 

2. Tha rubber reinforcing a.aei cord according ,o Cairn , , wharain said oi, ia minara, oii. 

3. A maihod oi manufacturing a rubbar rainforcing alaal cord, comprising 

" """""" * *■ a «™>»»d ,o a a,ea, »ira pia.ad « mata, containing 
the step of twisting at least one said steel wires. 
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FIG. 1 
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